Abstract. We propose a new mechanism that could contribute to
A number of mechanisms have been proposed that could cause the DTR to decrease as the mean temperatures increase. These include changes in cloud cover, atmospheric water vapor, tropospheric aerosols, atmospheric turbulence and soil moisture.
Increases in the first three could lead to reductions in the incoming surface short wave radiation during the day, and to increases in the down-welling surface long wave radiation at night. Atmospheric turbulence and soil moisture can affect the heat and water vapor fluxes from the surface, which are generally much larger during the day than at night. A number of simulations were run in which we altered the forcing meteorology, model biophysics, or model parameters, in order to investigate the sensitivity of the DTR to the landsurface parameterization. We also include a brief comparison with results from coupled SiB2-GCM climate simulations.
RESULTS AND DISCUSSION
Off-line SiB2 simulations using our standard parameter data set for boreal forests and observed meteorological conditions [1995] argued that the most plausible mechanism for a decrease in the DTR under radiatively forced conditions would be an increase in low clouds over land. Climate simulations reported by Sellers et al., [ 1996c] , using the CSU GCM, which includes SiB2, revealed similar results; that radiative forcing by itself does not produce a big enough decrease in the DTR relative to the mean temperature to match observations (Table 1 ). In Table 1 we note which of the forcings we describe below produce changes in the nA DTR of a magnitude comparable to or larger than observations. The calculations of nA DTR in Table 1 We ran a 10-year integration, using the CSU GCM, in which we reduced physiological stresses (water and temperature) that occurred because of incompatibilities between the simulated climate and the prescribed vegetation parameters. This reduction in stress was accomplished largely by increasing the high temperature stress parameter [Sellers et al., 1996a] . Though both the annual mean temperature and the DTR over land decrease there is a large decrease in nA DTR (Table 1 ). The reduction in stress causes increases in •,E, total atmospheric water vapor content, total cloudiness and precipitation. We conclude that the land surface parameterization in GCMs plays an important role in the diurnal temperature cycle, and must be adequately addressed in modeling studies of the DTR. The following analyses of offline simulations allow us to examine the direct response of the land surface model to changes in climate forcing and in the parameterizafion of the vegetation. Increasing Tm raises the daytime maximum T,, by about 2.8 K, while increasing L WD has virtually no effect at midday ( Figure  1 ). Midday T,, is warmer than the air above, so increasing Tm reduces the temperature gradient resulting in decreased H. Since incoming radiation does not change, the decrease in H is mostly compensated for by an increase in •E (caused by the increased water vapor gradient between the surface and the warmer canopy surface) and by small increases in upwelling long wave radiation. Aerodynamic resistances are typically low during the day (< 10 s/m) so the surface is closely coupled to the air above it.
Climate
At night, however, Tm and L WD forcing contributes about equally to the change in T,, for nights with lower wind speeds (e.g. Figure 1, -192 hours) . At night the temperature gradient is reversed from that of the day so, in contrast to midday, by increasing Tm the temperature gradient is increased. Aerodynamic resistances are larger at night (>100 s/m) causing the surface to be more uncoupled from the air above it and increasing Tm further increases atmospheric stability. (Table 1) . g, response to high CO2 combined with increased Tm and L WD has virtually no effect on the "A DTR.
Vegetation Parameters
The two most influential vegetation parameters in SiB2 are Vm, which specifies the maximum capacity of the canopy for photosynthesis and, therefore, the maximum gc capacity; and FPAR, which represents the fraction of incident PAR absorbed by the canopy. Vm is analogous to the maximum gc parameter used in other biophysical land surface models, and is reduced by water stress and extreme temperature stress. FPAR is mostly a function of the amount of green leaves (LA/), solar illumination angles and canopy structure. We examine the sensitivity of the DTR to the value of the prescribed maximum capacity. Effects of prescribed 
